Activating transcription factor 3 contributes to Toll-like receptor-mediated macrophage survival via repression of Bax and Bak.
Macrophages play an essential role in the innate immune response to infection and tissue injury. However, excessive macrophage activation may also significantly contribute to chronic inflammatory diseases. The Toll-like receptor (TLR) family are key regulators of innate immune responses in macrophages, and they are able to promote their survival and resistance against apoptosis. We, and others, have shown that the adaptive response gene, activating transcription factor 3 (ATF3), acts as a negative regulator of TLR signaling by repressing transcription of pro-inflammatory cytokines in primary mouse macrophages. Here, we describe a novel role for ATF3 as a component of TLR-mediated survival in macrophages. ATF3-deficient bone marrow macrophages show reduced survival in response to a range of TLR ligands and significantly higher apoptotic rates were observed in response to lipopolysaccharide, indicating that ATF3 is required to suppress apoptosis in macrophages. Furthermore, we show that ATF3 lies downstream of JNK signaling after TLR engagement, resulting in repression of pro-apoptotic Bak and Bax transcription.